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PREFATORY  NOTE. 


Tiiis  address  was  delivered  by  request  before  the  members  of  the 
Ontario  Teachers' Association  at  their  Thirtieth  Annual  Convention 
held  at  Niagara-ou-the-Lake  on  August  12th,  13th,  14th,  and  15th, 
1890.  At  the  conclusion  of  the  address  the  subject  was  discussed 
by  the  members,  and  a  committee  consisting  of  Mr.  J.  Dearness,  Tn- 
spfctor  of  Public  Schools  for  East  Middlesex,  Mr.  R.  W.  Doan, 
Secretary  of  the  Association  and  Principal  of  the  Duiferin  School, 
Toronto,  Mr.  A.  Barber,  Principal  of  the  Model  School,  Cobourg, 
Mr.  S.  B.  Sinclair,  Superintendent  of  the  Teachers-in-training,  the 
Model  School,  Hamilton,  and  Mr.  D.  Stewart  of  Dufferin,  was  ap- 
pointed to  prepare  a  resolution  on  the  subject  of  the  address  and  to 
submit  the  same  to  the  Associatibn  at  a  subsequent  session.  The 
committee  thus  appointed  reported  the  following  resolution  : 

The  time  having  coine  when  the  subject  of  Agriculture  should  occupy  the  place 
on  the  Public  School  programme  uhich  its  importance  demandg,  this  Association 
r I  commends  to  the  HonoraOlf  the  Minister  of  Education  that  it  bf  (jiven  equal  prom- 
inence with  other  subjects  on  the  curriculum  at  the  Ih pa rtniental  Examinations,  and 
that  the  pupilfi'  work  in,  other  subjects  be  proportionately  loosened  :  and  aUo  that  a 
cojiimittee  oj  this  Association  he  appointed  to  lay  Mr.  JiryanCs  paper  before  the 
ITovurable  the.  Ministers  of  Education  and  Aij'i'icuUun  with  a  request  to  have  it 
pnl/lishid  in  pamphlet  form  and  sent  to  the  Schools  of  the  Province  and  the  Fanners' 
Institutes  for  distribution.  ^ 

The  resolution  was  adopted,  and  the  following  committee  was 
Appointed  for  the  purpose  set  forth  in  the  resolution  :  Mr.  R.  W. 
Doan,  Secretary  of  the  Association,  Mr,  E.  A.  Chapman,  Principal 
of  the  Niagara  Street  School,  Toronto,  Mr.  S.  McAllister,  Principal 
of  the  Ryertiou  School,  Toronto,  and  Mr.  J.  H.  Smith,  Inspector  of 
I'ablic  Schools  for  the  County  of  Weutworth. 

In  accordance  with  the  request  contained  in  the  resolution  the 
address  has  been  printed  for  distribution  by  the  Honoral)le  the  Min- 
ister of  Agriculture.. 


AGRICULTURE  IN  PUBLIC  SCHOOLS. 


In  complying  with  the  request  of  your  General  Secretary  to  read 
a  paper  before  this  Section  on  the  subject  of  "  Agriculture  in  Public 
Schools,"  I  must  confess  that  I  felt  my  incompetence  keenly  enough  ; 
for  I  know  very  well  that  not  only  did  I  lack  information  on  many  mat- 
tors  which  ought  to  be  embodied  in  such  an  address  as  this  purports 
to  be,  but  also  that  I  should  have  neithei*  time  nor  opportunity  to 
obtain  the  information  so  as  to  be  able  to  use  it  here.  I  relied, 
however,  on  the  interest  that  I  had  felt  in  the  subject  f)'  years  to 
supply  me  with  sufficient  material  for  a  short  paper  ;  and  trusted 
that  in  offering  to  you  such  thoughts  as  I  could  command,  I  might 
possibly  be  instrumental  in  bringing  other  minds,  more  vigorous 
and  capable  than  mine,  into  such  a  sympathy  with  my  theme  as 
would  result  in  their  permanently  devoting  themselves  towards  the 
groat  work  of  securing  for  our  rural  communities  the  inestimable 
boon  of  an  education  suited  to  their  real  needs. 

In  arguing  for  the  placing  of  Agriculture  on  the  list  of  studies  in 
our  rural  Public  Schools,  I  presume  it  will  be  well  for  me  to  go  over 
the  whole  ground,  although  in  doing  so  I  shall  undoubtedly  have  to 
say  some  very  common-place  things  ;  for  in  a  matter  so  little  discussed 
as  this  has  been  (I  mean,  of  course,  iii  our  own  country)  objectors 
will  be  found  along  the  whole  line  of  the  argument,  and  it  will,  there- 
fore, be  necessary  to  meet  their  objections,  and,  if  possible,  overcome 
thorn,  one  by  one. 

In  the  tirat  place,  then,  the  question  must  be  met.  What  right  has 
Agriculture  to  be  considered  as  a  subject  of  elementary  education  1 
For,  of  course,  we  are  considering  now  the  relation  of  agricultural 
education  to  the  primary  schools,  and  not  to  higher  schools,  or  to 
si'hools  of  special  instruction,  like  the  Ontario  Agricultural  College. 
Thif  answer  to  this  question  must  be  sought  for  in  the  consideration  of 
what  that  is  which  justifies  a?t//  subject  of  instruction  being  placed  in 
the  school  code;  for  I  for  cue  would  .admit  (though  many  would  not) 
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that  if  you  cannot  find  in  Agriculture — I  here  use  this  word,  and  shall 
frequently  do  so,  in  the  sense  of  a  subject  of  study,  and  not  in  its 
more  common  significance  of  practical  art  or  occupation — that  if 
you  cannot  find  in  Agriculture  the  same  sort  of  justification  for  being 
placed  in  the  school  curriculum  that  you  find  in  arithmetic,  say,  or  in 
geography,  or  in  history,  then  you  ought  not  to  have  it  in  your  school 
curriculum.  What,  then,  justifies  any  subjeci  being  made  a  part  of 
elementary  education  ?  This  brings  us  further  back  to  the  funda* 
mental  question,  What  is  Education  i 

Now,  without  going  into  the  refinements  of  accurate  definition, 
we  may  say  that  education  is  the  process  by  which  the  immature 
youth  is  best  fitted  for  the  discharge  of  the  duties  and  the  enjoyment 
of  the  privileges  of  his  manhood.  And  the  experiences  of  the  best 
educators  seem  to  agree  in  this,  that  all  good  education  must  be  of  a 
three-fold  character  ;  one  phase  of  which,  perhaps,  is  more  prominent 
in  one  part  of  the  educational  process,  and  another  phase  in  another 
part,  but  all  three  phases  being  more  or  less  prominent  in  every 
part,  namely,  (1)  of  a  disciplinary  character,  that  is,  concerned  with 
the  training  of  the  intellect,  the  powers  of  observation,  judgmenti 
reason,  and  so  on;  (2)  of  an  cesthelical  character  (including  in  this 
the  ethical)^  that  is  to  say,  concerned  with  the  development  and  culti- 
vation of  the  ability  to  perceive  and  personally  realize  beauty  in  all 
its  infinite  manifestations, — whether  the  beauty  of  character  and  con- 
duct, which  we  call  moral  excellence ;  or  that  of  thought  and  lan- 
guage, which  we  call  poetry  and  oratory ;  or  that  of  motion  and  sound, 
which  is  music  ;  or  that  of  form,  color  and  structure,  that  is  to  say, 
sculpture,  painting,  architecture,  or  the  many  modifications  and  blend- 
ings  of  these ;  and  (3)  of  a  practical  or  utilitarian  character,  that 
is,  concerned  with  securing  results  which  we  call  "  information  "  or 
"  useful  knowledge  " — acquisitions  that  shall  bs  immediately  avail- 
able in  after  life  as  so  much  mental  capital.  • 

But  we  shall  find  that  while  all  people  will  pretty  well  agree  as  to 
the  importance  of  every  one  of  these  characteristics  in  any  educational 
process,  they  will  differ  very  materially  as  to  the  relative  importance 
which  these  characteristics  should  hold  one  to  another.  Some  are 
all  for  the  disciplinary  value  of  education,  and  care  very  little  for 
its  practical  aspects.     The  mind,  they  say,  must  be  taught  to  think 


and  to  observe,  and  the  object  matter,  both  of  thought  and  observa- 
tion, is  to  them  of  little  consequence.  Among  this  clasa  are  many 
mathematicians ;  and  it  would  really  seem,  judging  from  much  of  the 
work  currently  set  to  be  done  even  in  elementary  schools,  that  their 
influence  in  our  educational  councils  is  very  considerable.  Again, 
others  are  all  for  the  oMhetical  side  of  education.  The  mind,  they 
say,  must  be  taught  to  feel,  to  appreciate  inUinctively  the  differences 
between  the  true  and  the  untrue,  the  noble  and  the  ignoble,  the  beau- 
tiful and  the  unbeautiful ;  and  the  logical  processes  which  lead  up  to 
these  discriminations  may  (they  say)  be  more  or  less  neglected.  Tiiese 
are  your  true  classicists  and  literarians,  lovers  of  myths  and  fancies, 
who  make  poetry  a  religion  and  romance  or  the  drama  a  rule  of 
life  ;  to  whom  the  form  and  the  elTect  are  everything,  the  method 
nothing.  And  yet,  again,  are  the  educators  of  the  third  class,  who 
are  all  for  what  is  unmediately  useful^  by  "  useful "  meaning  that 
which  they  them.selves  can  see  the  direct  utility  of  in  the  stations  of 
life  of  which  they  happen  to  be  observant,  forgetting  that  what  is  one 
man's  use  is  another  man's  aversion,  that  while  A  may  iBnd  the  rules  of 
interest  of  great  service  to  him  in  calculfttiug  the  income  he  can 
derive  from  his  bonds  and  stocks,  B  has  very  little  occasion  for  such 
knowledge,  but  would  very  much  like  to  know  how  to  keep  the  mil- 
dew away  from  his  gooseberry  bushes  ;  and  so  on.  But  1  have  said 
enough  to  show  that  while  the  disciplinary,  the  resthetical  and 
the  utilitarian  elements  of -the  education  process  are  each  important, 
each  may  be  pushed  to  an  extreme  ;  and  that,  tnerefore,  in  deciding 
whether  or  not  a  new  subject  of  study  should  be  admitted  into  a 
.school  curriculum,  we  ought  to  be  very  careful  to  see  that  its  advo- 
cates are  not  extremists,  and  that  the  subject  they  propose  to 
introduce  does  fairly  enough  permit  of  the  play  of  all  the  three 
elementsof  the  educative  process  which  have  been  enumerated. 

And  now,  that  we  may  see  that  this  test  is  not  a  fanciful  one,  let 
us  for  a  moment  consider  how  it  applies  to  some  of  those  subjects  of 
school-work  which,  by  common  consent,  are  universally  admitted 
into  the  Public  School  curriculum.  We  shall  find  that  while  one 
subject  allows  of  greater  stress  being  laidtowards,  say,  the  disciplin- 
ary end,  and  another  towards  the  eesthetical  end,  and  so  on,  all 
the  subjects  permit    the   teacher  to  realize  progress  in  a  greater 
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or  less  degree  towards  all  three  ends.  Beading,  for  example,  though 
to  some  extent  disciplinary,  is  however,  as  is  evident,  principally 
taught  with  a  utilitarian  object  in  view.  Writing,  as  a  subject  of 
study  is  to  some  extent  disciplinary  ;  but  it  also  owes  its  importance 
in  the  school  curriculum  principally  to  its  value  as  an  acquisition 
universally  admitted  to  be  of  the  greatest  utility.  Arithmetic,  too,  is 
looked  upon  by  the  layman  as  an  important  study  in  the  school 
curriculum,  principally  because  of  the  power. which,  in  after  life, 
it  gives  to  him  who  is  proficient  in  it  to  make  calculations  which  are 
useful  to  him  ;  but  to  the  professional  teacher  it  is  much  more  than 
this,  and  is  held  in  esteem  by  him  because  of  its  great  disciplinary 
value,  so  much  so  that  by  some  who  are  more  enthusiastic  in  its 
praises  than  others,  it  has  been  called  *'  the  logic  of  the  public  school." 
On  the  other  hand,  history  gains  for  itself  admittance  into  the  curricu- 
lum largely  because  of  its  oesthetical  or  ethical  value ;  that  is,  be- 
cause of  its  bearing  upon  the  conduct  of  the  learner,  both  as  an 
individual  and  as  a  member  of  the  state,  though  it  is  also  highly 
regarded  for  its  effect  in  contributing  to  his  stock  of  positive  know- 
ledge. 

If  we  reflect,  however,  we  shall  discover  that  there  is  a  constant 
contest  going  on  between  the  professional  educator  and  the  layman 
as  to  the  relative  importance  of  the  disciplinary  and  {esthetical  sides 
of  the  education  process  on  the  one  hand,  and  the  practical  or  util- 
itarian side  on  the  other.  Hence  such  a  subject  as  writing,'  which  is 
very  largely  utilitarian  in  its  object,  is  neglected  by  the  professional 
teacher,  though  it  is  deemed  of  the  utmost  importance  by  the 
unprofessional  public  ;  and  a  similar  remark  might  be  made  with  refer- 
ence to  geography  ;-  while  other  subjects,  such  as  geometry  and 
algebra,  though  deemed  by  the  professional  teacher  as  of  the  greatest 
disciplinary  value,  are  yet  thought  by  the  general  public  to  contribute 
BO  little  store  of  positive  knowledge  to  the  yoiing  learner  (that  is, 
when  the  length  of  time  that  he  must  devote  to  them  in  order  to 
gain  any  real  acquaintance  with  them  is  taken  into  consideration) 
that  they  have  never  found  very  much  favor  with  people  of  a 
practical  turn  of  mind,  and,  therefore,  in  deference  to  the  opinion  of 
this  sort  of  people  they  are  now  almost  wholly  omitted  from  an 
elementary  educational  course. 


9 

To  the  question,  therefore,  What  constitutes  a  valid  reason  for 
admitting  any  proposed  subject  into  an  elementary  course  at  school  ? 
the  answer  is  that  the  pursuit  of  it  as  a  study  must  contribute,  in  a 
greater  or  loss  degree,  to  the  three  ends  of  education  above  men- 
tioned :  the  disciplinary  end,  the  sesthetical  and  ethical  end,  and 
the  practical  or  utilitarian  end.  And  we  have  seen  that  our  ordin- 
arily admitted  subjects  of  study  do  comply,  more  or  less,  with  this 
test,  but  that  in  applying  the  test  the  professional  educator  is  apt  to 
lay  most  stress  on  the  two  ends  first  mentioned,  namely,  the  dis- 
ciplinary end  and  the  resthetical  and  ethical  end,  while  the  layman 
is  apt  to  lay  most  stress  on  the  end  last  mentioned,  that  is,  the 
practical  or  utilitarian  end. 

We  come  now  to  the  main  question  of  our  argument,  namely,  How 
far  does  the  subject  of  Agriculture  comply  with  the  proposed  test  ? 
That  is,  we  must  ask,  and  endeavor  to  answer,  these  queries  :  (1)  Will 
it  aflbrd  scope  for  the  disciplinary  training  of  the  mind  ?  If  so,  will 
it  do  so  to  an  extent  sufficient  to  warrant  its  admission  to  our  Public 
School  course  1  (2)  Will  it  afford  scope  for  sesthetical  and  ethical 
training]  (3)  Is  it  sufficiently  utilitarian  ?  Is  it  not,  indeed,  lohoily 
utilitarian  ? 

Taking  up  the  first  question,  then.  Does  the  subject  of  Agriculture 
afford  scope  for  the  disciplinary  training  of  the  mind  ?  the  answer,  I 
think,  will  at  once  be  evident  when  it  is  remembered  what  Agricul- 
ture is.  Agriculture,  as  an  art,  comprehends  all  those  operations 
and  processes  by  which  the  resources  of  the  soil,  in  so  far  as  these 
can  be  utilized  by  the  vegetable  kingdom,  and  thus,  through  the 
vegetable  kingdom  by  the  animal  kingdom  also,  are  converted  into 
products  that  are  useful  to  man.  The  science  of  Agriculture,  there- 
fore, will  consist  of  the  orderly  presentation  and  explanation  of  all 
those  natural  laws  which  are  concerned  in  these  operations  and  pro- 
cesses. A  little  reflection  will  make  clear  what  a  comprehensive 
subject  of  study  the  science  of  Agriculture  is.  Geography,  geology 
and  mineralogy,  botany,  animal  physiology  and  chemistry,  meteor- 
ology, entomology  and  mechanics,  are  all  sciences  contributory  to 
Agriculture ;  and  vast  provinces  of  these  great  divisions  of  natural 
knowledge  are  wholly  comprised  within  its  domain. 
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Therefore,  ii  may  well  be  said  that  if  any  one  science  has  any 
disciplinary  value  to  the  mind  when  made  a  subject  of  study,  Agri- 
culture, which  includes  so  large  a  part  of  so  many  sciences,  must  also 
possess  a  similar  disciplinary  value. 

But  the  objection  will  at  once  be  made  :  If  Agriculture,  as  a 
science,  is  so  comprehensive,  and  embraces  so  many  other  sciences 
which  are  not  found  in  the  Public  School  curriculum,  how  will  it  be 
possible  to  treat  it  sufficiently  simply  for  the  young  mind  of  the  Public 
School  pupil  to  get  benefit  from  studying  it  1 

The  answer  to  this  question  might  be  extended  to  great  length, 
but  I  will  try  to  put  the  points  briefly. 

(1)  Is  it  not  by  any  means  fixedly  established  that  an  elementary 
knowledge  of  at  least  some  of  the  contributory  sciences  just  enuuie- 
rated  ought  not  to  be  given  to  the  pupils  of  our  Public  Schools  ?  I 
for  one  claim  that  facilities  for  acquiring  such  knowledge  ought  to 
be  afforded,  and  in  saying  this  I  am  only  echoing  the  opinion  of  some 
of  the  foremost  edvicators  and  foremost  leaders  of  thought  in  the 
world.  But  as  we  have  to  deal  with  things  as  they  art',  and  not  as 
they  ought  to  be,  we  may  as  well  let  this  point  pass. 

(2)  The  main  point,  however,  is  this  :  That  the  Jirst  principles  of 
natural  scieiice  are  always  easi/  to  be  understood,  and  th<  refore  easy 
to  be  taught.  The  first  principles  of  any  science  are  merely  the 
methodized  arrangement  of  the  inferences  to  bo  drawn  from  obser- 
vations  of  simple  phenomena  occurring  in  the  field  of  that  science  ; 
and  every  child  will  take  as  much  pleasure  in  observing  such  pheno- 
mena when  bis  mind  is  directed  towards  them,  and  in  arranging 
thereafter  the  inferences  to  be  drawn  from  his  observations,  as  he 
will  in  any  other  mental  pursuit — we  might  say,  in  any  other  pur- 
suit whatever  ;  for  in  doing  so  he  is  but  gratifying  the  curiosity  for 
natural  knowledge  which  is  inborn  in  him.  1  venture  to  say  that 
a  fairly  good  elementary  knowledge  of  all  the  branches  of  natural 
knowledge  enumerated  above — good  enough,  indeed,  as  a  preparation 
for  all  the  ordinary  walks  of  life — can  be  imparted  to  a  child  of 
average  ability  with  far  less  difficulty  than  he  can  l)e  made  to  under- 
stand thoroughly  the  first  book  of  Euclid  ;  and  a  sufficient  knowledge 
for  the  purposes  of  elementary  instruction  in  Agriculture  with,  I 
might  almost  say,  infinitely  less  difficulty. 
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(3)  A  third  point  is  the  following,  and  it  ia  perhaps  the  most 
conclusive  :  Courses  of  elementary  instruction  in  Agriculture  have 
been  established,  and  been  successfully  pursued  in  many  schools — 
in  England  and  Scotland  to  some  extent  ;  on  the  continent  almost 
everywhere  ;  in  the  United  States  a  little  ;  and  even  here  in  Canada. 
Text-books  have  been  prepared  by  able  authors  ;  and  that  these  are 
largely  used  is  evidenced  by  the  fact  that  many  different  publishers 
compete  in  supplying  them.  In  Britain  elementary  text-books  of  Ag- 
riculture are  to  be  had  all  the  way  from  Is.  and  U\  6rf.  up  to  3>».  &d. 
and  5s.  For  the  continent  I  have  not  at  hand  information  in  regard 
to  text-books  sufficiently  definite  to  quote  ;  but  I  may  say  in  passing 
that  agricultural  education  is  very  much  further  advanced  in  every 
European  country  of  progreBsive  ideas  than  it  is  elsewhere  in  the  world. 
I  mention  the  fact  of  the  existence  of  many  text-books  aa  important 
in  the  argument ;  for  unless  schools  required  them  and  pupils  used 
them,  authors  and  publishers  would  not  waste  time  and  money  in 
supplying  them. 

(4)  Another  point  in  reply  to  this  objection  and  I  shall  be  done 
with  it.  It  will  be  remembered  that  we  are  considering  liow  it  is 
possible  to  present  so  complex  a  subject  as  Agriculture  to  the  young 
pupils  of  our  Public  Schools  with  suiUcient  simplicity  and  delinite- 
ness  to  be  intelligible  to  them.  The  complexity  of  Agriculture  lies 
in  ^.he  fact  that  it  is  what  is  called  an  "  applied  science  ;"  that  is,  a 
science  capable  of  being  applied,  and  intended  to  h&  applied,  to  a 
practical  art.  And  every  educationist  knows  that  the  methodical 
pursuit  of  an  applied  science  is,  at  least  for  many  minds,  more 
difficult  than  that  of  a  pure  science  so-called  ;  for  in  a  puie  science 
you  proceed  from  premise  to  conclusion  unhindered,  whereas  in  an 
applied  science  you  air  brought  at  every  step  face  to  face  with  the 
limitations  of  your  subject.  To  illustrate  this  by  a  very  simple 
example  :  Suppose  that  in  mechanics  you  are  coniSiidenng  the  lela- 
tiui  of  the  lengths  of  the  two  arms  of  a  lever  to  the  magnitudes  of 
the  power  and  resistance.  You  know  in  theoretical  mechanics  how 
simple  a  problem  that  is,  and  how  simply  the  relation  can  be  ex- 
pressed, namely  :  that  the  product  of  the  power  multiplied  into  the 
length  of  its  arm  is  equal  to  the  product  of  the  resistance  multiplied 
into  the  length  of  its  arm.     But,  in  prac'^ical  mechanics,  notice  how 


12 

many  other  things  there  are  to  be  considered  before  you  can  arrive 
at  any  similar  result — the  friction  of  the  pinions  ;  the  resistance  of 
the  air  ;  the  weiglits  of  the  various  parts  of  the  lever ;  the  areas  of 
the  surfaces  on  which  the  power  and  resistance  impinge  ;  the  flexi- 
bility of  the  materials  ;  and  so   on.      However,  it  is  just   because 
Agriculture  is  an  applied  science  that  any  progress  whatever  can  be 
made  in  teaching  it  in  elementary  schools.     On  its  theoretical  side 
it  is  so  complex,  and  embraces  so  many  divisions  of  contributory 
sciences,  that  a  pupil  would  soon  become  bewildered  and    be  lost 
were  he  to  attempt  to  follow  its  principles  without  reference  to  their 
practical  appliciition.     But  supposing  he  is  receiving  his  instruction 
at  one  of  our  rural  schools  :  he  will  see  the  application  of  the  prin- 
ciples he  studies  everywhere — in  the  farm-yard  of    his  father,  and 
in  the  fields  at  spring  time,  when  these  are  l^eing  prepared  for  the 
summer  harvest ;  in  his  own  orchard  and  garden,  as  he  works  in  them 
at  nights  and  mornings  ;  by  the  road  side,  as  he  trudges  to  and  from 
the  school  house  ;  in  the  woods  and  meadows,   where  he  rambles  at 
play-time — his  whole  life,  all  his  occupations  and  amusements  will 
be,  in  fact,  so  many  practical  exempliti(;ation8  or  illustrations  of  what 
he  learns  of  the  science  of  Agriculture  in  his  lessons  at  school,  pro- 
vided of  course  that  he  is  properly  taught  there  ;  and  the  best,  the 
most  complete,  the  mosc  interesting  of  laboratories,  will  always  be 
open  to  him,  namely,  that  of  nature  and  the  husbandry  of  his  own 
home. 

As  to  the  part  that  the  study  of  Agriculture  will  serve  in  developing 
a  sense  for  the  beautiful  and  pure,  or,  as  we  have  preferred  to  ex- 
press it,  What  will  be  its  a.^sthetical  and  ethical  value  1  it  will  be 
necessary  to  say  only  a  word  or  two.  Nature  is  our  great  mother, 
and  the  ultinuite  source  of  all  our  impressions,  whether  beautiful 
or  sublime.  That  nature  should  become  less  beautiful  and  wonder- 
inspiring  when  studied  intimately,  although  this  is  often  asserted  by 
unthinking  idealists,  is  something  I  have  never  been  able  to  admit. 
The  study  of  Agriculture,  it  seems  to  me,  by  making  us  und<Mstand 
more  clearly  the  wonderful  resources  of  that  bounty  which  nature 
everywhere  holds  in  readiness  to  bestow  upon  us,  do  we  but  properly 
ask  her,  cannot  but  make  us  more  devout,  more  reverent,  more  thank- 
ful, more  humble,  and  in  turn  more  beneficent  to  others  ;  and  again, 
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by  forcing  U8  to  be  more  observant,  cannot  but  lead  us  to  appreciate 
much  beauty  of  form  and  color  and  changeful  variety  of  light  and 
shade  which  now,  for  lack  of  proper  early  training,  is  wholly  lost  to 
us. 

In  coming  now  to  consider  the  utilitarian  grounds  for  placing  Agri- 
culture on  the  list  of  our  Public  School  studies,  we  will  admit  frankly 
that  it  is  solelij  because  of  its  utility  that  its  advocates  desire  to  see  it 
vHo  placed.  Were  it  not  for  its  paramount  importance  as  a  subject  of 
tt^fful  study,  its  place  in  the  school  curriculum  as  a  means  of  dis- 
ciplinary training,  or  of  it-sthetical  and  ethical  culture,  could  be  easily 
supplied  by  one  or  more  of  its  contributory  scienci^s.  But  it  is  just 
because  of  its  paramount  importance  as  a  subject  of  useful  study  that 
its  advocates  wish  to  see  it  on  the  list;  and  I  have  endeavored  to  show 
that  in  addition  to  its  paramount  utility  it  also  affords  sutHcieut  scope 
lor  disciplinary  training,  and  ethical  and  a;sthetical  culture  as  well, 
to  warrant  its  admission  thereon. 

To  present  to  you  fully  the  claims,  on  utilitarian  grounds,  why 
Agriculture  should  be  scientifically  studied  in  our  Public  Schools,  I 
should  need  rather  a  whole  day  than  the  short  time  left  to  me ; 
so  I  must  content  myself  with  hurriedly  touching  upon  a  few  points. 
It  will  be  necessary,  however,  to  consider  in  passing  the  claims  of  the 
other  great  industries  of  our  country,  as  well  as  that  of  Agriculture, 
to  a  similar  recognition.  1  regret  that  I  shall  be  forced  to  take  up 
the  necessary  points,  one  by  one,  very  brietly. 

The  great  industries  of  the  country  (that  is,  taking  Canada  as  a 
wliole,)  m'ay  be  classified  as  being  (1)  Agriculture  ;  (2)  Lumbi'ring  ; 
(;i)  the  Fisheries;  (4)  Mining;  (5)  Manufacturing;  and  (0)  Mer- 
cantile pursuits. 

The  number  of  people,  however,  engaged  in  agricultural  pursuits 
far  extx^eda  the  number  engaged  in  any  other  pursuit. 

The  value  of  the  aggregate  produce  of  those  engaged  in  Agriculture 
almost  equals  the  total  production  of  those  engaged  in  all  other  jmr- 
suits. 

The  principal  competitor  of  the  agricultural  industry,  that  is,  in  the 
gross  value  of  the  articles  produced,  is  lumbering^  which  must,  how- 
ever,  in  tlio  nature  of  things,  grow  of  less  and  less  account  year  by  year, 
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Moreover,  lumbering  is  not  a  scientific  pursuit,  properly  so  called ; 
and  therefore  i\c>  special  provision  need  be  made  for  it  in  the  scheme 
ot  education. 

A  similar  remark  applies  to  the  Jlsheries.  , 

Mining,  which  is  the  next  great  industry,  is  a  scientific  pursuit ; 
and  it  is  right  that  in  a  national  scheme  of  education  the  amplest 
provision  should  be  made  for  its  being  effectively  carried  on  in  accor- 
dance with  all  the  latest  scientific  discoveries  and  most  approved 
practices.  But  the  scientific  knowledge  and  skill  requisite  in  mining 
may  properly  enough  be  confined  to  a  comparatively  very  few. 
directors-of-work,  and  therefore  no  provision  for  a  scientific  instruc- 
tion in  mining  need  be  made  in  a  general  scheme  of  education — the 
only  scheme  that  we  are  considering  just  now. 

Mmmfacturir.g,  the  next  great  industry,  is  also  to  some  extent  a 
scientific  pursuit,  but  far  less  so  than  Agriculture.  In  manufacturing 
also  we  have,  as  in  mining,  two  classes  of  producers — the  'Hrcctors- 
of-work  and  the  o/ierative^.  The  directors  being  comparatively  few 
in  number  need  not  now  be  consideretV^  and  of  the  operativfs  it  is 
tec/tnical  skill  rather  than  scientific  knowledge  that  is  principally  re- 
quired, and  that,  too,  of  a  highly  developed  kind.  Thi.'^  technical 
skill  can  be  acquired  only  by  long  experience —that  is,  eacb  technical 
operation  demands  its  own  apprenticeship.  On  the  other  hand  the 
agriculturist,  at  lea.st  rn  Canada,  must  bo  director  and  operative  as 
well,  and  thus  needs,  unlike  the  operative,  both  scientific  knowledge 
and  technical  skill.  The  better  conducted  farmsof  the  country,  togothe^r 
with  the  influences  of  such  centres  of  technical  instruction  as  the 
agricultural  colleges  and  experimental  stations,  can  for  the  present  suf- 
ficiently acquaint  the  agricultural  >rorkman  with  the  technical  parts  of 
his  business  ;  especially  if  he  takes  advantage  of  the  means  of  gaining 
information  which  attendance  upon  our  well  organised  Farmers'  Insti- 
tutes will  aflTord  him.  But  what  he  principally  lacks  is  the  necessary 
scii'-ntijic  knowledge  by  which  this  technical  skill  can  be  made  fully 
valuable  to  him  ;  especially  since  he  is  in  so  many  cases  not  only  to 
be  aij  operative  on  his  farm,  but  the  director  of  all  its  processes  and 
operavions.  Ho  can,  it  is  true,  get  this  scientific  knowledge  now  by 
nttend'iig  our  agricultural  college  ;  but  in  the  first  place  not  one  young 
farmer  in  a  thousand  is  able,  or  (which  is  the  same  thing)  supposes 
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ho  is  able,  to  attend  our  agricultural  college  ;  and  even  if  he  were 
to  attend  it  is  an  expensive  means  of  getting  what  could  be  largely 
acquired  at  a  Public  School,  if  our  Public  Schools  were  required  io 
teach  Agriculture  elementarily.  Moreover,  the  proper  function  of  an 
agricultural  tiollege  is  not  to  impart  an  elementary  knowledge  of 
Agriculture,  either  in  science  or  technique,  but  to  give  instruction  in 
the  higher  branches  of  the  subject  and  to  afford  facilities  for  experi- 
ment. ■•  . 

Again,  continuing  our  comparison  between  Mamifacturing  and 
Agriculture,  we  may  remark  once  more  that  what  manufacturing 
needs  is  skilled  operatives  mainly,  and  scientifically  instructed 
operatives  (that  is,  those  capable  of  becoming  directors-of-work)  in 
only  a  second  degree.  And  the  latter  class  can  bo  got  only  from,  or 
rather  outof,  the  first  class  ;  therefore,  for  the  proper  education  of 
those  intending  to  devote  themselves  to  manufacturing  pursuits, 
that  is,  as  we  may  say,  for  the  proper  education  of  operatives,  what 
is  wanted  are  technical  schools^  or,  rather,  technical  departments  in 
our  already  established  Public  Schools.  Yet,  owing  to  the  fact  that 
operatives  are  needed  only  in  considerable  centres  of  population,  and 
again  since  even  in  these  centres  only  a  portion  of  the  population 
are  interested  in  manufacturing,  or  desire  to  have  their  children 
educated  so  as  to  be  able  to  follow  manufacturing,  it  follows  that  a 
scheme  of  technical  education  sufficient  to  supply  any  real  demand 
for  scientific  instruction  suitable  for  manufacturing  pursuits  would, 
after  all,  lie  only  an  adjunct  to  the  general  scheme  of  public  instruc- 
tion. Whereas^  with  respect  to  Agriculture,  it  is  very  ditTerent.  tn 
rural  schools  nine-tenths,  perhaps  ninetynine-hundrodths  of  the 
attendants  are  vitally  interested  in  Agriculture,  because,  iiideed,  it  is 
to  be  the  occupation  of  their  lives  ;  and  what  they  need  is  not  technical 
instruction — for  that  they  can  get,  sulficiently  good  for  all  practical 
purposes, at  home,  or  from  observation,  reading,  attendance  at  P'armers' 
Institutes,  and  the  like — 6?'J  the  Hcietitifir  education  which  will  enable 
them  to  apply  their  home-acquired  technical  skill  to  the  pursuits  of 
tlfeir  after  life  with  intelligence  and  effect ;  and  this  all  the  more  so 
because  the  majority  of  our  young  farmers  hope  and  expect  to  own 
their  own  farm  and  direct  all  the  operations  upon  it. 
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The  viercantile  induHty,  the  only  great  industry  remaining", 
also  requires  some  special  propaiation,  V»ut  this  need  not  necessarily 
be  of  a  scientific  character,  like  that  required  for  Agriculture  and 
Mining,  Writing,  spelling,  reading,  arithmetic  and  book  kee[)ing  are 
the  special  requisites  of  a  mercantile  training — with,  of  course,  in 
addition  such  a  development  of  general  intelligence  as  is  best 
possible  in  the  circumstance,-^  of  any  given  case.  Rut  I  may  here 
remark,  in  passing,  that  the  mistake  is  often  made  by  educators 
of  supposing  that  highly  elaborated  courses  in  arithmetic  and  book- 
keeping are  indispensable  parts  of  an  ordinary  preparation  for  a 
business  career.  The  intricate  problems  in  arithmetic  and  book- 
keeping, to  be  seen  in  examination  papers,  very  rarely  find  their 
counterparts  in  actual  business  ;  and  when  they  are  encountered  they 
will,  in  practice,  be  quite  well  enough  met  by  the  young  clerk 
without  special  preparation  therefor  if  he  has  been  sufficiently  well 
grounded  in  the  elementary  principles  of  the.se  subjects  ;  whereas  if 
he  has  spent  time  and  patience  in  solving  these  problems  at  school,  he 
has  probably  done  so  with  considerable  haziness  of  apprehension* 
since  they  could  not  possibly  have  come  within  the  range  of  his 
practical  experience,  and  perhaps  also  he  has  done  so  at  the  expense 
of  time  that  could  have  been  more  profitably  employed  otherwise. 

I  have  thus  endeavored  to  show  that  while  claiming  for.  the 
agricultural  section  of  the  community  the  boon  of  a  special  scientific 
instruction  in  the  subject  of  their  life's  pursuit,  wholly  on  the  ground 
of  its  utility,  we  are  not  doing  so  without  having  fully  considered  the 
claims  of  other  sections  oi  the  community  to  like  benefits.'   ■'^ 

It  remains  now  that  I  should  present  you  with  what  may  be 
considered  a  nece.ssary  and  sufficient  syllabus  of  Pilementary  Agricul- 
ture for  instruction  in  Public  Schools,  and  show  you  if  possible  how 
the  study  of  such  a  8yll!i>)ua  would  be  practicable  and  beneficial.  I 
find  however  on  reflection  that  I  can  scarcely  dignify  what  I  shall 
put  down  by  the  name  of  syllabus,  for  I  have  already  said  so  much 
that  what  I  further  say  must  be  put  in  the  briefest  possibb  form. 

First,  then,  in  our  course  of  study,  there  should  be  instruction  on 
the  nature  and  composition  of  the  soil,  for  that  is  the  foundation  on 
which  all  else  is  built.    The  young  student  should  be  taught  to  discern 
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the  differences  brtv/een  soils,  and  to  know  the  good  properties  and 
the  defects  of  the  various  sorts  of  soil  that  he  is  likely  to  mee.  with. 
Of  course  it  may  be  said  that  he  can-  learn  all  this  at  home  ;  but 
his  home  experience  must  necessarily  be  limited,  and  therefore  very 
defective.  And  herein  lies  the  advantage  of  the  whole  study  of  the 
subject  in  the  methodical  and  comprehensive  manner  which  should 
characterize  its  pursuit  at  school ;  it  supplements  the  empirical 
knowledge  gained  by  the  young  pupil  at  home  and  makes  it  general ; 
in  other  words,  it  transforms  his  narrow  personal  experience  into 
science. 

Then    the   plant    should  be  studied,  and  its  v     ious   methods   of 
feeding  and  sources  of  food.     This  leads  naturali      to  the  questions 
so  vital  to  everv  farmer,  How  do  soils  become  exhausted  ]  and  How 
may  this  exhaustion  be  made    good    again  'i     This  again  brings  in 
the  whole  subject  of  manures^  both  natural  and  artificial.     It  is  the 
.sheerert  nonsense  to  say  that  the  farmer  can  best  obtain  a  sutlicient 
knowledge  of  these  matters  from  jiractical  exjjerience.     Agriculture 
remained  at  a   standstill  for   a  thousand  years  until  it  began  to  be 
studied  scientifically.     The  whole  doctrine  of  scientific  manuring  is 
not  a  century  old  yet,  one  might  say   scarcely   a  half-century  old* 
and  it  is  safe  to  say  that  the  practice  of  Agriculture  has  been  more 
than  revolutionized  within  that  time.     To  obtain  an  instance  of  the 
importance  of    this    one  subject    to    the    Canadian    farmer,  let    us 
reflect   a    moment    upon    what  has    happened  to    Ontario  wheat" 
growing.     Not  so    very  long   ago,    before    however    our    soil    was 
exhausted    by  continued  cropping,  35,   40  and  in  some  cases  even 
50  bushels  of  wheat  to  the  acre  were  common  averages  ;  then  the 
average  dwindled  down  to  30,   then  to  25,  then  to  20  ;  till  finally 
List  year  the  average  of  the  fall   wheat  yield   in    our  province  was 
only  ir>.8  bushels    to    the  acre,    and    of    spring    wheat  only    14.3 
busliels.     Now  how  stands  it  in   countries  where  Scientific  Agricul- 
ture has  for  some  time  past  been  made  a  part  of  the  public  system 
of  education  ?     We  are  told  that  while  in  France  thirty    years  ago 
a  wheat  crop  was  considered  quite  good  when  it  yielded  22  bushels 
to  the  acre,  nov/  33  bushels  is  considered  only  a  good  yield  ;  and  on 
the  best  soils  43,  48  and  even  5b  bushels  are  constantly  expected 
and   have  frequently    been    obtained.     In    Northern  France  there 
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are  farms  which  yield  regularly,   year  after   year,   from  55   to  68 
bushels  to  the  acre,  and   even  so  high  as  80  bushels  to  the  acre  have 
been  obtained.     But  France,  let  us  remark,  is  one  of   the  countries 
in  Europe  in  which  great  attention  is  given  to  the  dissemination  of 
agricultural  science  among  the  people,  its  Department  of  Agriculture 
being  most  vigorously  conducted,  and  special    schools  for  forestry, 
agricultuit  and  stock-breeding  being  liberally  provided   for.     I  have 
not  been  able  to   obtain  the  particulars  of  its  scheme  of   elementary 
agricultural  education,  but  T  notice  that  last  year  the  French  Govern- 
ment devoted  to  the  subvention  of  the    salaries   of  the  teachers  of 
Agriculture   outside   of  the  special  schools  the    sura    of   SI.'jOjOOO. 
Notwithstanding  the  teaching  which  we  should  ^erivo  from  the  fact 
that  owing    to    continued    cropping  and  the  lack  of  manuring  our 
land  is  so  exhausted  that  wheat-growing  is  no  longer  profitable  to  us, 
yet  the  lesson  is  left  unheeded.    As  a  prominent  agriculturist  remark- 
ed to  me  a   day    or  two  since,  the   best   of    fertilizers  lie  at    our 
very  doors,  and  we  do  not  know  how   to  use  them.     Hundreds   of 
farms  in  the  country  would  be  benefited  by  the  use  of  such  common 
manures    as   lime,    wood-ashes,  bone    and  muck,  not   to    t,peak    of 
others,  but  the  average  farmer  is  absolutely  at  a  loss  to  know  when 
he    shall    use   one   kind   of  manure  and  when  another,  and  so  he 
equally  neglects  them  all.     From  long  use,  it  is  true,  he  has  got  to 
know  in  an  empirical  sort  of  way  a  good  deal  about  barn-yard  manure, 
which  owing  to  its  composite  nature  happens  to  be  pretty  good  for 
altnost  every  sort  of  soil  and  every  sort  of  crop.     But  beyond  this  he 
is  ignorant.     The  result  is  that  two  of    our  most  valuable  manures, 
wood-ashes  and  apatite  or  phosphate  of    lime,  the  first  of  which  we 
have  in  fairly  large  quantities  and  in  the  purest  form,  and  the  other 
in  inexhaustible  quantities  and  of  excellent  quality,  find  no  market 
whatever  at  home,  though  they  form  large  articles  of  export — the 
one  to  the  United    States,  the   other  to  both  the  United  States  and 
England,  and  also  to  Germany. 

Continuing  our  syllabus,  I  would  say  that  after  a  full  treatment  of 
manures  should  follow  treatments  upon  the  diflferent  methods  of 
tillagey  or  the  various  processes  V>y  which  the  soil  is  prepared  for 
the  seed  ;  and  this  of  course  would  include  drainage.  It  would  seem 
at  first  sight  that  if  any  enterprise  could  be  left  to  the  good  sense  of 
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those  likely  to  be  benefited  by  it,  surely  draining  could  be,  since  its 
value  as  a  means  of  improving  the  productiveness  of  land  is  so 
obvious.  But  this  view  is  far  from  being  borne  out  by  facts. 
Although  the  value  of  drainage  in  removing  water  from  wet  and 
boggy  lands  is  freely  enough  admitted  by  most  farmers,  what  they 
do  not  see  and  do  not  understand  is  the  value  of  drainage  in  im- 
proving the  productiveness  of  all  soils,  in  almost  all  situations* 
independently  of  the  foregoing  bentitit.  It  is  not  merely  in  the 
removing  of  superabundant  water  that  drainage  is  useful,  but  also 
in  the  equalizing  of  the  temperature  of  the  soil,  in  assisting  in  its 
pulverization,  and  in  facilitating  those  necessary  chemical  changes 
by  which  the  soil  when  exhausted  gains  from  percolating  water, 
from  the  air,  and  from  the  ingredients  of  the  manures  applied  to 
it,  the  fertility  which  it  has  lost  by  cropping.  ■  All  this  should  be 
explained  and  emphasized  in  the  scientific  presentation  of  the  si^bject 
at  school,  so  that  in  no  possible  condition  of  soil  or  climate  could 
the  young  farmer,  when  so  instructed,  be  without  the  necessary 
knowledge  how  to  act.  And  it  may  be  remarked  that  even  the 
most  obvious  benefits  of  draining  are  ignored  by  many  farmers,  not 
to  mention  those  less  obvious  but  quite  as  important  ones  which  I 
have  just  referred  to.  I  am  told  that  in  the  eastern  townships  of  our 
province  the  crops  this  year  are  failures.  The  soils  there  are  light 
and  porous,  and  the  surface  water  of  the  spring-time,  as  well  as  the 
superabundance  caused  by  rain,  is,  as  a  rule,  sufficiently  carried  off 
without  drainage  to  ensure  a  crop  which  satisfies  those  who  are  well- 
enough  content  to  farm  in  an  easy-going  way.  But  this  year,  owing 
to  the  lateness  of  the  season  and  the  frequency  of  heavy  rains,  the 
seed  either  has  failed  to  germinate  properly  or  else  has  resulted  in  a 
foul  growth  that  has  yielded  little  produce  to  the  harvester,  and 
the  consequence  is  that  disappointment  and  complaint  are  every- 
where prevalent. 

Following  the  *'  preparation  of  the  soil  "  should  come  a  description 
of  the  difl'erent  crops  that  we  rai.se  on  the  farm,  and  their  various 
requirements  in  the  matter  of  soil,  seeding,  cultivation  and  har^^est- 
ing,  the  rot«ition.v  which  should  be  employed  in  distributing  them 
over  the  farm,  and  the  best  uses  that  can  be  made  of  them.  The 
rotation  of  crops,  it  may  be  observed,  is  a  subject  that  never  can  be 
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properly  understood  except  by  those  who  have  had  therecjuisite  scien- 
tific training.  And  yet  it  is  of  the  jjreatest  practical  importance,  since 
by  it  the  farmer  is  a))le  very  considerably  to  delay  the  exhaustion 
which,  as  we  have  said  before,  continued  cropping  inevitably  ensures. 
Rotation,  however,  it  may  be  remarked,  cannot .  wholly  prevent 
exhaustion.  That  which  is  taken  from  the  soil  can  in  no  way  be 
regained  by  the  soil,  unless  by  artificial  means  ;  and  here  is  where 
many,  even  practical  farmers,  make  a  great  mistake,  and  where 
even  a  very  little  scientific  training  would  do  a  world  of  good.  As 
an  illustration  of  this,  I  may  say  that  in  Enghmd,  despite  careful 
tillage,  well  chosen  rotations,  and  the  free  use  of  home  manures,  the 
average  wheat  crop  per  acre  steadily  diminished  until  the  farmers 
were  in  despair  ;  then,  about  forty-five  years  ago,  the  practice  of 
using  artificial  manures  was  begun,  and  since  that  time  the  average 
wheat  crop  has  just  as  steadily  increased,  so  that  instead  of  thirteen 
bushels  to  the  acre,  which  was  the  average  yield  in  1845.  the 
average  production  over  all  England  in  1885  was  31.24  bushels  to 
the  acre. 

Then,  after  the  useful  crops,  should  follow  a  treatment  of  the 
weeds  of  the  farm,  and  of  the  ways  these  may  be  eradicated.  To 
give  you  some  idea  of  the  importance  of  this  subject,  I  may  mention 
that  there  are  said  to  be  at  least  ten  weeds  in  Ontario  which  are 
especially  injurious  to  farm  crops,  and  of  general  occurrence,  some 
of  them  of  course  being  far  more  abundant  in  certain  parts  of  the 
country  than  in  others.  Out  of  this  number  it  is  said  that  the 
average  farmer  will  scarcely  be  able  to  identify  more  tlian  the  half, 
although  the  others  may  be  on  his  farm,  and  steadily  and  surely  gain- 
ing such  a  foothold  as  will  cause  them  greatly  to  injure  its  productivity 
in  a  very  few  years.  The  inference  is  that  the  young  student 
should  be  taught  to  recognize  these  noxious  plants,  to  study  their 
habits,  and  be  acquainted  with  the  best  means  of  eradicating  them, 
and  thus  be  prepared  to  encounter  them  whenever  that  is  necessary, 
and  to  check  their  growth  with  the  greatest  possible  economy  of  time 
and  labor.  . 

Then  should  follow  a  short  account  of  the  diseases  to  which  crops 
are  subject,  and  of  the  means  of  preventing  them  ;  also  an  account  of 
the  various  injurious  insect  pests,  which,  if  left  unsubdued,  soon  rob 


21 

the  husbandman  of  all  the  fruits  of  his  labor.     As  an  instance  of 
the  value  of  some  knowledge  of   this  branch  of  our  subject,  I  may 
mention  the  now  well-known  case   of  the  clover-seed   midge.     Not 
many  years  ago  the  growth  of   a  second  crop  of   clover,  for  the  sake 
of  getting  a  yield  of  clover  seed,  was  one   of  the  most   profitable 
undertakings  of  our  Ontario  farmers,  as  perhaps  most  of  you  know. 
Then  all  at  once  the  crops  failed,  the  farmers  knew  not  how  or  why. 
They  only  knew    that  instead  of   a  fully  matured  seed  they  found 
merely  a  worthless  hull.     However,  after  some  time,   the  work   of 
destruction   v/as  ascertained   to  be  due  to   a  little  insect  that   soon 
became  known  as  the  clover-seed  midge.     The  female  midge  laid  her 
eggs  in  the  little  tubes  of  the  clover  blossom,  and  the  grubs  when 
hatched   gradually   made  their   way  to    the  base  of  the  tubes  and 
fed  themselves   on    the   germs   of    the  seed    there  forming,   and   so 
effected  their  destruction.    Knowledge  of  the  cause  soon  led  to  the  cure. 
Entomologists  by   observation  ascertained  that  the  eggs  were  laid  in 
the  latter  part  of  June,  say  about  Jtme  20,  and  the  larvae    or  grubs 
were   developed  to    full  growth  early   in    July ;  and    also    that    a 
fiecond  brood  of  the  larvai  were  hatched  in  Sejjtember.     They,  there- 
fore, recommended  instead  of  cutting  the  first  crop  of  clover  so  that ' 
the  second  crop  should  mature  in  September,  just  in  time    to   afford 
feeding  ground^  for  the  second  brood  of   larvci;,  that  the   first   crop 
should  be    cut    earlier,  say  about    June  10,     or  else   be   devoted 
entirely   to  pasturage,  so   that  the   second   crop   should   be  quite 
immature   while    the  first   brood  of  larvie  were  in  their   prime  of 
vitality,  and  be  quite  mature  and   ready  for  harvesting  before  the 
second   brood  were   ready  to  feed  upon  it.     In  this  way  both  broods 
of  larvae  were  outwitted,    and  the  farmer-  permitted  to  grow  a  profi- 
table crop.     And  yet,  though  this  is   a  well  ascertained   fact,  and 
one  that  ought  to  be  in  the  possession  of  every  farmer,  but   very 
few   know   anything   about   it,    as  I   have    happened  to  learn  by 
enquiry.     Such   facts   as  these,    with   all  the  necessary  concomitant 
illustrations  and  observations,  ought  to  form  a  part  of  every  farmer 
boy's  education,  so  that  when  he  gets  at  his  life's  business  in  earnest 
his  faculties  may  be  on   the  alert,  trained  by  practice  and  sharp- 
ened  by   an  instructed  intelligence  to   take    advantage   of   every 
discovery  which   science  can  bring  to  the  aid   of  his  difficult  pro- 
fession, and  if  possible  to  make  useful  discoveries  for  himself. 
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Then,  next  in  our  course,  we  corae  to  that  which  in  Canada  ought 
to  be  the  most  important  part  of  the  farmer's  bubiness,  the  breeding, 
care  and    ruanagement  of  live  stock ;  and   any   treatment  of  thia 
part  of   the  main  subject  would  necessarily  include  the  difficult  and 
highly  scientific  doctrine  oi  feeding.     I  could  detain  you  for  a  whole 
day  with    a  discussion  of   the   importance    of   instruction   in    the 
principles  and  practices  of  live  stock  keeping,  and    of  the  absolute 
necessity  of  a  preliminary  scientific  training  in  it,    in  order  to  secure 
success  in  the  actual  practice  of  the  art  in  after  life.     But  I  can  only 
take  time  to  say  thp.t  without   some   scientific  training  the  stockman 
must  be  a  mere  mechanic,  doing  that  which  he  sees  others  do  with- 
out being  able  even  to  fjuess  why  or  wherefore.     For  he  cannot  even 
intelligently  read  what  is  said  about  the  matter  in  the  current  journals 
of  his  profession,  or  understand  what  is  written  about  it  in  books,  or 
take  part  in  those  discussions  which,  through  the   instrumentality  of 
Farmers'  Institutes,  conventions  and  other  meetings  held  under  the 
supervision  of  our  Government  commissioners  are   doing  s )   much 
to  disseminate  accurate  information  throughout   the  land,  unless  he 
has  such  an  acquaintance    with  its   underlying   scientific  principles 
as  at  least  he  ought  to  be  able  acquire  at  school.     And  here  let  me 
remark,  lest  some  should  pooh-pooh  the  amount  of  scientific  instruc- 
tion which   it   is   possible  to   acquire   at  a  public  school,  that  we 
ought  not  to  despise   scientific  knowledge   because  it   is   elementary 
and  goes  but  a  short  way.     The  main  thing  is  to  be  sure  that  it  is 
scientific ;    that  it   has  been  obtained  in   the  right   way,  acquired 
in  the  right  order,  that  it  is  correlated  to   other  knowledge  in    the 
right    degree,    and  sufficiently  solid  to    form   a  basis  upon  which 
afterwards  we  may  raise  as  large  a  superstructure  as  we  please  by  our 
own   observation  and  reading.     I   am   free  to  admit  that  the  most 
valuable  part  of  my  own  educatior>  was  obtained  at  the  common  school 
— the  most  valuable,  I  say,  because  the  most  thoroughly  understood, 
the  best  remembered,  the   most  solidly  and  compactly  put  together, 
the    most  fit  and   substantial   for  building   upon   in  after  life  by 
reading  and   observation.     And  so,  I  believe,  it  will  be  with  the 
study  of  Agriculture  in  our  elementary  schools,  even  with  that  most 
difficult  part  of  it  comprised  under  the  term  *•  stock-raising."     Give 
an   intelligent   boy   a   chance   to   master  its  principles  and  he  will 
80  fix   those  principles  in  his  mental  being,  by  the  illustrations  and 
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observations  that  he  will  be  able  to  make  by  virtue  of  his  personal 
interest  in  all  the  agricultural  operations  going  on  around  liini, 
that  they  will  never  forsake  him,  but  remain  with  him  all  his  life 
as  a  firm  and  well  compacted  foundaHon  for  such  a  superstructure 
of  accurate  and  useful  knowledge  as  would  have  been  utterly  im- 
possible to  him  were  he  not  so  instructed  in  his  earliest  youth. 

Following  the  treatment  of  stock  in  all  its  parts  should  come  some 
practical  instruction   in  dairi/ing.     Anyone   who   remembers    how 
butter  was  made  some  twenty  years  ago,  and  compares  that  long 
and    toilsome   process  with  the    quick  and  labour-savinj?  methods 
of  to  day,  as  practised  in  our  best  dairies,   will  readily  admit  that 
we  have  passed  through   a   butter-making  revolution.     And   these 
new  methods  are   not  due   to  mere  mechanical  devices ;  they  are 
rather  due  to  a  better  knowledge  of  the  scientific  conditions  under 
which  the  cream  can  best  be  obtained  from  the  milk  and  be  trans- 
formed into  the  solid  substance  we  call  butter.     But  even   today, 
despite  all  this  progress,  Canadian  butter  making  is   a  reproach    to 
the  country.     And,  as  a  proof  of  this,  compare  our   butter-making 
with   our   cheese-making.     Our  cheese-making,  thanks  to  the  wide 
dissemination  of    scientific   dairying    principles    and   practices   by 
means  of    Government  commissioners  and  otherwise,  and  to    the 
acceptance  and  application  of  these  principles  and  practices  in  the 
factories  in  which  our  cheese  in  now  made  rather  than  in  domestic 
dairies,    thanks   to   this    diffussion    and    acceptance    of    scientific 
information,  I  say,  our  Oanadian  cheese-making  is  now  among  the 
best  in  the  world.     We  all  remember  when  it  was  even  more  of  a 
reproach  to  us  than  our  butter-making.     But  now,  on  the  contrary, 
it  leads  at  any  rate  this  continent ;  and  so  much  so,  that  in  the 
world's  market  to-day  Canadian  cheese  is  worth  on  the  average  two 
cents  per  pound    more   than   the    best    cheese    produced    in    the 
factories  of  the   United  States ;    and   these    two    cents   represent 
merely  the  huarket  value  of  the  skill  and  knowledge  which  Canadian 
cheese-makers  put  into  their  pound  of  cheese  over  and  above  that 
which  the  American  cheese-makers  can  put  in,  for  of  course  the  con- 
stitutent  materials  in  each  case  are  exactly  the  same.      And  what 
has  been  done  for  Canadian  cheeese-making  could  without  doubt  be 
done    for    Canadian    butter-making,    were    the    average   Canadian 
butter-maker  as  intelligent  and  receptive  as  the  average  Oanadian 
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cheese  maker.  But  butter-making  is,  at  present  at  least,  a  domestic 
industry,  and  for  lack  of  knowledge  and  skill  on  the  part  of  the 
farmer  an  unscientific  and  unintelligent  industry,  and  therefore  an 
unprofitable  one. 

I  should  like,  if  I  had  time,  to  tell  you  how  I  think  this  subject  of 
Agriculture  should  be  taught ;  to  what  extent  theoretically  and  what 
extent  practically  and  so  on  ;  and  to  show  how.  in  my  opinion,  it 
could  be  made  interesting  and  enjoyable  to  the  pupils.  1  should 
like  also  to  discuss  what  encouragement  it  should  receive  from  the 
Government  and  from  the  Department  of  Education,  and  how  it 
should  be  regarded  by  inspectors  and  teachers.  I  should  like  to  say 
a  word  or  two,  also,  as  to  the  way  it  ought  to  be  examined,  and  the 
importance  it  should  have  in  the  examination  programme.  And,  more- 
over, I  should  like  very  much  to  bring  before  you  some  facts  which 
would  show  you  what  is  being  done  towards  securing  scientific 
instruction  in  Agriculture  in  foreign  countries,  in  England  and 
Scotland  and  the  United  States,  but  especially  in  France,  the 
different  States  of  Germany,  and  in  Austria.  But  I  have  trespassed 
on  your  patience  long  enough.  I  must,  however,  offer  one  or  two 
more  thoughts. 

First. — Owing  to  the  transcendent  importance  to  the  general  well- 
being  of  the  communiry  of  the  greatest  possible  prosperity  or  the 
agricultural  interest,  I  would  say,  and  I  trust  my  agruraent  ha^^ 
borne  me  out  in  saying  so,  that  the  subject  of  Scientific  Agriculture 
should  be  taught  at  least  in  every  Public  School  which  is  supported 
in  whole  or  in  pari  by  the  rates  of  farmers. 

Second. — Owing  to  the  fact,  however,  that  it  is  a  subject  of  special 
interest  rather  than  of  general  interest  (although  in  the  greater 
number  of  that  class  of  schools  to  which  I  have  referred  the  special 
interest  is  so  wide  as  to  bo  tantamonnt  to  general),  it,  in  my  opinion, 
ought  not  to  be  compulsory  on  every  pupil.  The  school  should  be 
required  to  provide  instruction  in  it,  the  teacher  should  be  required 
to  teach  it,  but  no  pupil  should  be  required  to  study  it  whose  parent 
or  guardian  objected  to  it. 

Third. — Neither  the  teacher  nor  the  Ed'?cation  Department 
should  attempt  too  much.    I  am  fully  cognizant  of  the  difficulty  which 
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the  rural  teacher  already  labors  under  in  his  endeavors  to  t-  ach  all 
the  subjects  of  the  curriculum  to  the  various  classes  of  his  ungraded 
school.      I  would   not  have  this  difficulty    increased  one  iota.     But 
some  subjects  already  receive  more  attention  than  they  deserve.     It 
is  not  that  too  much  is  done,  but  that  too  much  is  attempted.     The 
teacher  is  led,  perhaps  by  his  very  conscientiousness,   to  feel   with 
regard    to  every  subject  in  which  he  has  a  class  that  he  must  teach 
•e^erything   in  the  text-book   prescribed  for   that  subject.     This    is 
absurd.     The  textbooks  are  made  for  the  varying  exigencies  that 
may  arise  in  instructing  a  lialt-million  of   pupils,  and  therefore  must 
necessarily  contain  far  more   than  the  average  pupil  can  well  master 
or  the  average  teacher   find  time  to  teach.     Therefore  the  teachers 
as  a  body  must  see  to  it,  if  they  are  required  to  put  another  subject  on 
their  programme,  that  they  shall  be  permitted  to  find  time  for  it  by 
givmg  somewhat    less  time  to  other  subjects.     In  order  to  accom- 
plish this   they    must  further  see  that  the  examinations  which  their 
pupils  are  retjuired  to  pass  are  such  as  shall  not  require  of  them 
teaching   that   is    too  minute  or   too  extensive   for   the  time  wliich 
they  have  to  spare.     And  the  limitations  I  have    proposed  for  other 
subjects  I  would  propose  for  this  of  Agriculture  also.     If  it  is  to  be  a 
subject  of  examination,  as  I  trust  it  may,  only  a  small  portion  of  the 
prescribed  course  should    during  any  one  term  be  .set  down  as  obli- 
gatory; and  this  portion  should   be  circumscribed  enough  to  comply 
with  the  exigencies  of  the  most  crowded  schools.     The  main  thing  is 
to  get  the  subject  taught  at  all ;  to  get  the   current   of  rural  public 
opinion  directed  that  way  ;  to  get  the  farming  community  interested 
in  the  scientific  aspects  of  their  business ;  to  get  the  youth  cf  that 
conmmnity  alive  to  th*^  fact   that    progress   and    improvement    are 
possible  ;  that  the  world  is  not  all  hedged  in  by  their  father's   stake- 
and-rider  fence  ;  that  by  observation,  comparison,  and  the  looking  at 
things  in   the  light  of  the  experience  of    others,  there  is  always  an 
abundance   for  them  to  learn  which  by   diligence   and    good   heed 
they  can  turn  to  their  own  lasting  account.     If  this  is  done  it  matters 
not  so  much  if  the  whole  of  any  prescribed  course  be  not  followed  out  to 
its  entirety,  or  that  the  whole   of   any  authorized  text-book  be  not 
mastered  at  once.    The  bright  boy,  when  once  his  appetite  is  whetted 
by  a  taste  of  that  which  i.M  good  not  only  for  his  mental  and  moral 
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well-being  but  for  his  material  well-being  also,  as  it  is  sure  to 
be  by  this  subject  of  Agriculture,  will  soon  of  his  own  accord  go 
on  devouring  and  digesting  the  rest.  • 

Fourth. — Neither  must  the    teacher   feel  that   because  ho  has  not 
been    bronght  up   on    a  farm,    or   has  had  no  special    agricultural 
training,  he     will   therefore    be   utterly    incompetent    to   teach   his 
class  in  this  new  subject.     Of  course  he  will  be  handicapped  at  first 
by  his  ignoraaice.     But  so  much  of  those  contributory  sciences  as  will 
be  necessary   for  an  elementary  course  on    the  subject    ho  will  have 
already   largely    mastered    in    his   study    of  chemistry,    botany  and 
physiology  at  the  High  School ;  and  the  remainder  will  be  so  amply 
illustrated  by  the  operations   going  on  on  the  farms  about  him  that 
he  will  have  little   difficulty  in  making  it  a  part  of  his  educational 
equipment.     And  at  any  late,  if  he  is  a  true  teacher,  he  should  not 
feel  above   being,    what  indeed   theoretically  he  only    is,  namely,  a 
leader  of  his    boys,  a  paidagogos.     He  but  goe.^  before  ;  they  follow. 
Should  it  happen  now  and  then  that  some  one  of  his  young  followers, 
through  having  had  moj-e  practical  acquaintance  with  the  work  of  the 
farm  than  he  has  been  privileged  to  have,  shoulddiscern  that  he  is  quit- 
ting the  path  a  little  and  think  it  necessary  to  give  him  a  twitch  of 
the  coat  to  recall  him  to  it,  his  vanity  may  sufler  a  little,  but  it* 
he  is  a  true  man,  neither  his  capacity  as  a  teacher  nor  his  influence 
with  his  class  will  be  impaired.     Of  course  I   think   some  provision 
ought  to  be  made,  too,  for  professiomd  training  in  this  important 
subject  ;  but  we  need  not  discuss  that  matter  now. 

Fifth  and  last. — Supposing  everything  be  done  for  the  scientific 
training  in  Agriculture  which  we  are  asking  for  here,  viz.,  the  placing 
of  Agriculture  as  a  necessary  subject  of  study  in  those  schools 
which  in  whole  or  in  part  are  supported  by  the  rates  of  those 
engaged  in  farming,  and  the  providing  also,  in  our  model  and  normal 
schools,  for  some  fit  professional  training  in  the  subject,  what  is  it 
going  to  cost  you — or,  rather,  the  country  at  large  I  Not  one  cent. 
The  mechanism  for  instruction  is  already  set  up  ;  it  needs  only  to  be 
put  in  motion.  The  intelligence  and  capacity  of  the  Canadian 
teacher  will  not  in  my  opinion  V)e  strained  a  particle  to  provide  every- 
thing that  is  a»ked  fur  ;  and  what  is  more,  the  exchequer  of  the 
country  will  not  suffer  to  the  extent  of  a  farthing.      S'hon,  supposing 
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all  this  work  of  public  school  elementary  acjricultural  education  in 
actual  operation,  let  us  aak,  What  else   does  our  large  and  wealthy 
province  of  Ontario  do  for  this  important  branch  of  study— of  all 
technical  and  special  studies   no   doubt  by  far  the  most   important 
to  the    country    as    a  whole"?     Simply   maintain   one   agricultural 
college,  with  four  or  five  professors  and  two  or  three  other  teachers, 
and  with  facilities  for  practical  experiment  which,  though   good  as 
far  as  they  go,  are  quite  disproportionate  to  the  needs  of  our  country 
with  its  widely-varying   conditions  of   soil,  climate   and    natural  re- 
sources.    Beside^  this,  for  a  month  or  two    in  the  year  it  employs 
a  few  of  our  best  and  most  successful  farmers  as  commissioners  to 
visit  the  different  Farmers'  Institutes  and  lead  in  the  discussions  that 
take  place.     This    is    the   entire   effort   it   puts  forth  in  the  way  of 
i-gricultural  education  ;  although  it  does  a  little  more  in  the  way  of 
indirect  encouragement.     I  have  not  the  statistics  at  hand  to  give 
the  cost  of  the  whole  matt<'r,  but  you    can  easily  see  it  i^j  not  very 
much.      It  is  admirable  as  far  as  it  goes  ;  but  does  it  go  far  enough  '? 
Comparisons   are   odious,   and    they    sometimes   hurt  our    vanity — 
national  vanity  no  less  than   individual.     However,  notwithstanding 
this  risk,  let  us  see   what  a  few  of  the  smaller  States  of  Europe  are 
doing    in   the  way    of  agricultural  education.     Bavaria,    which    has 
about  twice  the  population  of  Ontario,  maintains   twenty-six  agricul- 
tural colleges,  besides    keeping  up  an    agricultural  department  at  its 
famous    I'olycechnic    School  at   Munich.     Wiirternbeig,    which  has 
about  four-iifths  the  population  of  Ontario,  has  sixteen  agricultural 
colleges.     Saxony,  with  a  j)opulation   only  a  very  little  larger  than 
that  of  Ontario,  and  with  an  area  only  one-fortieth  that  of   Ontario, 
mainiaintj  at  Leipbic  an    agricultural  department   in    the  university 
with    twenty    professorial    chairs,    and,    besides,    four   agricultural 
colleges  of  the  highcKt  class,  twenty   other  agricultural  colleges,    and 
one    veterinary  college.     Baden,  with  a  population  about   one-half 
that  of  Ontario,  although  it  is  not  larger  than  live  or   .six  of  our 
counties,  has  one  agricultural  collegt,'  of  the  highest  class,  thirteen 
other  agricultural  colleges,  four  schools   of  gardening  and   forestry, 
one  school   for    horseshoeing,  and  one   for  irrigation  and  draining. 
Hesse-Darmstadt,    whose  population  is  less   than  one-half  that   of 
Ontario,  maintains  one  agricultural  college  of  the  highest  class,  and 
eight    other   agricultural  colleges.     But    in    Hesse-Darmstadt  they 
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never  have  a  yield  of  wheat  of  an  average  over  the   >vhole  country 
of   loss  than    37  bushels    to  the   acre,    while  we    are    watisfied  in 
Ontario  with  an  average   of  less  than    15.      8axe-Weiniar,    with  a 
population  less  than  one-eighth  that  of  Ontario  maintains  an  agricul- 
tural   department   in  its    University    of  Jena  with  fifteen    profes- 
sorships,  and  provides  for  several    travelling  professorships  in  the 
subject  as  well.     And  if  I  were  to  go  beyond  these  smaller  States 
and  mention  what  is  done  for  higher  scientific  ngrioultural  education 
in  the    larger  State  of  Prussia,  you  would  be  wearied  with  the  mere 
description  of    the  various  schools,  colleges,  and  special  institutions 
which    have    been  erected    in    that  behalf.     However,  at  the  risk 
of  tiring  you,  I  will    briefly  enumerate    them  :     Four  agricultural 
colleges   of    the    highest  class,    with    about  eighty    professorships  j 
forty-one   lesser    colleges,    all    connected    with    model    farms  ;    five 
special  schools  for    the    cultivation    of  meadows  and    the  scientific 
study    of   irrrigation  ;    one    special    school    for  the  reclamation   of 
swamp  lands;  two    special  schools    for  industrial  agriculture;   one 
school  for  horseshoeing  ;    one    school  for  the  raising  of    bees ;  one 
school  for    silk-raising  ;  one  school  for  fish  culture ;  tweiity  special 
laboratories  and  conservatories  for  the   education  of  gardeners  ;  and 
three  higher  schools  and  twelve  secondary  schools  in  which  instruction 
in  the  culture  of  the  grape-vine  is  made  a  specialty  ;  and  it  uiust 
be  remembered  that  these  schools,  as  well   as    the  higher  colleges, 
all  have  mode),  farms  attached  to  them  for  the  practical  instruction 
of  their  students.      Moreover,  in    addition  to  all  this,  there  must 
be  taken  into  account  the  provision    that  is  made  for  elementary 
agricultural  instruction,  not  only  in  the  ordinary  primary  and  higher 
schools  of  these  various  States,  but  in  the  special  schools  as  well. 
And  what  is  true   of  the    German  States  is  true,  with  but    little 
variation,    of    every    other   progessive    European    nation — France* 
Austria,   Dentnark,   Belgium,  Sweden  and  the  rest. 

The  lesson  is  obvious  :  If  Canadian  Agriculture  is,  as  we  believe 
it  is,  the  foundation  structure  of  all  our  industries,  and  the 
principal  support  of  our  material  well  being,  then  in  order  to 
maintain  its  position  in  the  world  in  the  face  of  the  world's 
competition,  it  has  to  become  more  scientific  ;  and  if  it  is  to  bo 
made  more  scientific,  the  place  to  begin  the  work  is  in  our  Public 
Schools. 
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